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Communications Equipment That Carries Out Communication 
Within Network Having Plural Pieces of 
Communications Equipment 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to communications 
equipment that carries out communication within a 
network having plural pieces of communications 
equipment . 

Related Background Art 

A conventional network formed with plural pieces 
of communications equipment, especially a network based 
on the Bluetooth standard employing a frequency hopping 
wireless communications system forms a piconet from one 
master station and one to seven slave stations on a 
network basis. This type of network provides 
communications using a polling system. The polling 
system is such that the master station or one of the 
slave stations can exclusively use the network for a 
fixed period of time called a slot. In other words, 
the master station selects a slave station as its 
communication partner in a slot, and the selected slave 
station sends a response back in the next slot. 

The above-mentioned conventional communication 
system, that is, the polling communication system, 
however, requires the master station to carry out 



polling communications with all the slave stations. As 
the number of slave stations in the network increases, 
the allocation of slot dedicated to each slave station 
is reduced, compared to a case where the slave stations 
5 are few in number, which reduces the communication 

capacity and hence the effective transmission speed of 
each slave station. 

Further, in such a wireless communication network, 
since many pieces of communications equipment , 
10 especially of portable information equipment, are 
battery-operated, the reduction in effective 
transmission speed results in a falling ratio of 
effective communications to equipment operating time. 

15 SUMMARY OF THE INVNETION 

It is an object of . the present invention to 
prevent a falling ratio of effective communications to 
operating time of communications equipment within a 
network . 

20 It is another object of the present invention to 

place high priority to a piece of equipment that is 
making a communication request. 

It is still another object of the present 
invention to realize low power consumption of 
25 communications equipment. 

Other objects of the present invention will become 
apparent from the following specification and 
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accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an overview of a wireless communication 
5 network 1 having communications equipment according to 
an embodiment of the present invention; 

Fig. 2 is a flowchart showing an operation process 
of a master station at data transmission executed in 
the wireless communication network 1 according to 
10 embodiments of the present invention; and 

Fig. 3 is a flowchart showing an operation process 
of a slave station executed in the wireless 
communication network 1 according to the embodiments of 
the present invention. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will now be 

described in detail with reference to the accompanying 

drawings . 
20 (First Embodiment) 

Fig. 1 is an overview of a wireless communication 

network having communications equipment according to an 

embodiment of the present invention. 

In Fig. 1, a wireless communication network (radio 
25 LAN) 1 is formed with plural pieces of communications 

equipment having communications capabilities . The 

wireless communication network 1 provides Bluetooth- 



compliant wireless communications between pieces of 
communications equipment to form a piconet based on the 
Bluetooth standard. In general, the piconet is such 
that a piece of communications equipment becomes a 
5 master station, and one to seven pieces of 
communications equipment as slave stations 
intercommunicate with the master station. According to 
the network reference model, communication is made 
possible only between the master station and a slave 

10 station at the level of the physical layer, that is, 
slave stations cannot directly communicate with each 
other. In this case, the piconet includes the 
following pieces of communications equipment having 
radio communications capabilities: a digital camera 2, 

15 a network-ready printer 3, computers 4 and 5, and 

portable information equipment (PDA: Personal Digital 
Assistant) 6. 

Description will be made next about an operation 
process of a master station at data transmission 

20 executed in the wireless communication network 1 of 
Fig. 1. The following describes a case where the 
master station in the above-mentioned piconet is the 
digital camera 2, and the slave stations are the 
printer 3, the computers 4, 5, and the PDA 6. 

25 Fig. 2 is a flowchart showing the operation 

process of the master station at data transmission 
executed in the wireless communication network of 



Fig. 1. 

In Fig. 2, it is assumed that an operator of the 
digital camera 2 operates an operation part on the 
digital camera 2 to instruct the digital camera 2 to 
5 perform printing on the printer 3 as one of the slave 

stations. Upon receipt of the instruction, the digital 
camera 2 has a negotiation process before data 
transmission with the printer 3 that is one of the 
slave stations (step S2). In this process, the digital 

10 camera 2 refers to the printer 3 for the presence of 

printing paper, the residual quantity of ink, operating 
status of another printing job and so on, to judge 
whether there is any problem. If there is no problem, 
the digital camera 2 notifies the printer 3 that the 

15 digital camera 2 starts sending printing data to the 
printer 3. This process allows the printer 3 not to 
move to a standby state (park mode) as specified in the 
Bluetooth scheme even upon receiving a broadcasting 
request from the digital camera 2 in the next step 3. 

20 Next, the digital camera 2 performs a broadcasting 

process for priority use of the network for all the 
slave stations within the wireless communication 
network 1. In this process, the digital camera 2 
informs the printer 3, the computers 4, 5 and the PDA 6 

25 that the wireless communication network 1 is just going 
to be used for communication between the digital camera 
2 and the printer 3 with high priority (step 3). To be 



- 6 - 



more specific, the digital camera 2 sends each slave 
station a broadcasting message of transition to the 
park mode (notification of priority use of the 
network) . Upon receipt of the broadcasting message, 
5 each slave station is moved to the park mode in which 
the slave station does not make a request for 
communication, thus limiting each slave station' s use 
of the wireless communication network 1. In this case, 
however, the digital camera 2 has already had the 

10 negotiation process with the printer 3 in the above- 
mentioned step 2. Therefore, the printer 3 to receive 
printing data from the digital camera 2 does not move 
to the park mode even upon receiving the broadcasting 
message of transition to the park mode. 

15 Next, the digital camera 2 performs a data 

transmission process to send printing data to the 
printer 3 with priority use of the wireless 
communication network 1 (step 4). After completion of 
the data transmission process, the digital camera 2 as 

20 the master station performs a broadcasting process to 
inform each slave station of release of the wireless 
communication network 1 (step S5), and it ends the 
operation process. To be more specific, the digital 
camera 2 sends each slave station a broadcasting 

25 message of a request for return to a normal mode 

(notification of network release) to return each slave 
station from the park mode to the normal operating 
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state. 

Fig. 3 is a flowchart showing an operation process 
of each slave station at data transmission executed in 
the wireless communication network 1 of Fig. 1. 
5 In Fig. 3, when the operation process is started, 

each slave station judges whether the received message 
is the notification of priority use of the network 
(step Sll). As a result of judgement, if the received 
message is not the notification of priority use of the 

10 network, the operation process is ended. Even when the 
received message is the notification of priority use of 
the network, if no negotiation process before data 
transmission has not been conducted before the 
notification is received, each slave station performs a 

15 process for transition to the park mode (step S12). To 
be more specific, each slave station moves to the park 
mode (standby state) in which the slave station itself 
becomes a low power consumption state without making a 
communication request to the wireless communication 

20 network 1. In other words, each slave station changes 
its operating state to the park mode in response to the 
request for transition to the park mode from the master 
station as specified in the Bluetooth scheme. 

It should be noted that the slave station (the 

25 printer 3 in the embodiment) that have had the 

negotiation process before data transmission with the 
digital camera 2 as the master station does not move to 



the park mode even upon receiving the notification of 
priority use of the network. 

Next, each slave station performs in the park mode 
a broadcasting monitoring process for the wireless 
5 communication network 1 {step S13). In the park mode 
as specified in the Bluetooth scheme, since each slave 
station is synchronized with the wireless communication 
network 1, it receives a message notified (broadcast) 
at each park interval. Then, each slave station judges 

10 whether the received message is the notification of 

network release (step S14). As a result of judgement, 
if the received message is not the notification of 
network release, each slave station returns to step S13 
from which it repeats the operation process again. On 

15 the other hand, if the received message is the 

notification of network release, each slave station 
performs a process for return to the normal operation 
mode (step S15), and then it ends the operation 
process. After completion of this process, each slave 

20 station enters such a state that it can communicate 
with the master station. 

It should be noted that the first embodiment 
described such a case where the digital camera 2 is the 
master station in the piconet, but the printer 3 may be 

25 the master station. Further, the communications 
equipment is not limited to the above-mentioned 
equipment. For example, the communications equipment 



may be a portable telephone, a headset, a laptop 
computer, a facsimile and so on, as long as they have 
radio communications capabilities . 

According to the above-mentioned first embodiment, 
5 it is assumed that printing data is to be transmitted 
from the digital camera 2 as the master station to the 
printer 3 as one of the slave stations. In this case, 
the digital camera 2 moves all the slave stations but 
the printer 3 to the park mode (standby state) in which 

10 they do not make a request for communication through 

the wireless communication network 1 (step S12 in Fig. 
3). After completion of data transmission to the 
printer 3 with priority use of the wireless 
communication network 1, the digital camera 2 notifies 

15 each slave station of release of the wireless 

communication network 1 to return each slave station to 
the normal operating state (step S15 in Fig. 3). Thus 
the digital camera 2 as the master station and the 
printer 3 as one of the slave stations exclusively use 

20 the network during data transmission, which improves 
data transmission efficiency, and hence reduces data 
transmission time, compared to the conventional 
technique. Further, in the park mode (standby state) 
based on the Bluetooth scheme, each slave station is 

25 synchronized with the wireless communication network 1 
to check a broadcasting packet such as a beacon 
transmitted from the master station at each park 
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interval. After receiving the broadcasting packet, 
each slave station in the park mode, has only to 
perform synchronization compensation. This makes it 
possible to reduce power consumption of each slave 
station for radio communication processing, and hence 
the total power consumption of the wireless 
communication network 1 in which plural slave stations 
are in the park mode. 

It should be noted that the first embodiment 
described the park mode as a standby state in the 
Bluetooth scheme, but the present invention may also 
use one of the other standby states in the Bluetooth 
scheme, namely a sniff or hold mode, instead of the 
park mode. Since any of the standby states, the sniff, 
park or hold mode, is the mode of low power consumption 
in the Bluetooth system, any mode can reduce power 
consumption of each slave station for radio 
communication as mentioned above. 

(Second Embodiment) 

The second embodiment is different from the first 
embodiment in that the transmission of data is 
performed between the digital camera 2 and the printer 
3 both as slave stations through the PDA 6 as the 
master station. It should be noted that the second 
embodiment has the same structure as the first 
embodiment except that the master station is the PDA 6, 
and therefore, description thereof will be omitted. 
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It is assumed in Fig. 2 that the digital camera 2 
as one of the slave stations makes a request to the PDA 
6 as the master station for priority use of the network 
together with the printer 3 as another slave station 
5 for data transmission. Upon receipt of the request, 
the PDA 6 has the negotiation process before data 
transmission with the digital camera 2 and the printer 
3 (step S2). Then the PDA 6 performs the broadcasting 
process for priority use of the network to inform each 

10 slave station within the wireless communication network 
1 of priority use of the wireless communication network 
1 (step S3). This process makes each slave station 
move to the park mode (standby state) in which the 
slave station does not make a request for 

15 communication, thus limiting each slave station' s use 

of the wireless communication network 1. In this case, 
however, the digital camera 2 and the printer 3 to 
which printing data are transmitted from the digital 
camera 2 do not move to the park mode even upon 

20 receiving the request for transition to the park mode 
from the PDA 6 as the master station. In other words, 
only pieces of the communications equipment other than 
the PDA 6, the digital camera 2 and the printer 3, 
namely the PC 4 and 5 as the other slave stations 

25 within the wireless communication network 1, move to 

the park mode during the transmission of printing data. 
Next, the digital camera 2 transmits printing data 



- 12 - 



to the printer 3 through the PDA 6 with priority use of 
the wireless communication network 1 (step S4). After 
completion of the data transmission process, the PDA 6 
as the master station performs the broadcasting process 
5 to inform each slave station of release of the wireless 
communication network 1 (step S5), and it ends the 
operation process. To be more specific, the PDA 6 
sends each slave station the broadcasting message of 
the request for return to the normal mode (notification 

10 of network release) to return each slave station from 
the park mode to the normal operating state. 

In the second embodiment, operations of the other 
slave stations when notified that the digital camera 2 
and the printer 3 both as slave stations use the 

15 wireless communication network 1 with high priority, 
and that the wireless communication network 1 is 
released are the same as those in the first embodiment. 
It should be noted that the communications equipment is 
not limited to the above-mentioned equipment, and a 

20 portable telephone, a headset, a laptop computer, a 
facsimile and so on may also be used as long as they 
have radio communications capabilities . 

In the second embodiment, when slave stations pair 
up for data transmission, the data transmission process 

25 is performed through another piece of communications 

equipment as the master station. Therefore, pieces of 
communications equipment operating during the 



- 13 - 



transmission of data are three in number, that is, the 
master station and two slave stations. Since the 
number of operating stations increases , the total power 
consumption of the wireless communication network 1 
5 increases compared to that in the first embodiment. 
However, the first embodiment needs a process for 
changing the master station in the wireless 
communication network 1, that is, in the piconet, in 
order to set one equipment as the slave station and the 
10 other as the master station. In contrast, the second 
embodiment does not need such a process to change the 
master station, which reduces time to be spent on this 
process . 

According to the above-mentioned second 
15 embodiment, it is assumed that printing data is 

transmitted from the digital camera 2 to the printer 3 
both as slave stations through the PDA 6 as the master 
station. In this case, the PDA 6 moves all the slave 
stations but the digital camera 2 and printer 3 to the 
20 park mode (standby state) in which they do not make a 
request for communication through the wireless 
communication network 1 (step S12 in Fig. 3). After 
completion of data transmission from the digital camera 
2 to the printer 3 with priority use of the wireless 
25 communication network 1 (step S4 in Fig. 2), the PDA 6 
notifies each slave station of release of the wireless 
communication network 1 to return each slave station to 
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the normal operating state (step S15 in Fig. 3). This 
makes it possible to improve data transmission 
efficiency, and hence reduces data transmission time, 
compared to the conventional technique. 
5 It should be noted that, like the first 

embodiment, the second embodiment described the park 
mode as a standby state in the Bluetooth scheme, but 
the present invention may also use one of the other 
standby states in the Bluetooth scheme, the sniff or 

10 hold mode, instead of the park mode. 

As described above, the present invention can 
prevent reduction in efficiency of use of a 
communication line in a network, and hence reduce 
communication time. 

15 Further, the communications equipment that is to 

carry out communication can keep its normal operating 
state even upon receiving the notification of priority 
use of the network, which makes it possible to give the 
equipment preference on use of the communication line 

20 in the network. 

The other pieces of communications equipment that 
have not had the predetermined negotiation process with 
the master station move to such an operating state that 
they do not make a communication request upon receiving 

25 the notification of priority use of the network. On 
the other hand, they return to the normal operating 
state upon receiving the notification of network 
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release. Therefore, the communications equipment, 
especially in the event of battery-operated portable 
information equipment, can carry out long-time 
communication without reducing the efficiency of 
effective communications to the operating time. 

Further, the communications equipment moves to 
such a state that it does not make a communication 
request, which makes it possible to reduce the total 
power consumption of the network. 



